Low back pain (LBP) and knee pain are among the most common orthopedic complaints. The factors associated with these pains are various, and their interactions are complicated; therefore, no consensus regarding causes and aggravation factors has emerged. Because LBP and knee pain deteriorate the QOL and ADL for elderly people, we examined the relationships between the experiences of LBP and knee pain and the muscle volumes of the trunk and extremities of 156 people aged 60 years and older participating in an exercise program. We used logistic regression analyses adjusted for age and gender. The decrease of latissimus dorsi muscle thickness was signifi cantly associated with LBP (P (P ( =0.048), and the decrease of anterior femoral muscle volume was signifi cantly associated with knee pain (P (P ( = 0.025). The complication rate between LBP and knee pain was signifi cant ( P = 0.025). The complication rate between LBP and knee pain was signifi cant ( P P = 0.025). The complication rate between LBP and knee pain was signifi cant (P = 0.025). The complication rate between LBP and knee pain was signifi cant ( = 0.003). P = 0.003). P Because our study is a cross-sectional study, there are no certainties about cause-and-effect relationships. However, our results suggest that back muscle exercises for people with LBP and training for strengthening the quadriceps femoris muscle for people with knee pain may be effective in reducing the frequency and intensity of the pain.
Introduction
Low back pain (LBP) and knee pain are the most common complaints of orthopedic patients. Various causes for LBP have been reported, for example lumbar intervertebral disc degeneration, spondylosis deformans [Luoma, et al. (2000) ], spondylolisthesis, compression fracture [Shirakihara, et al. (2001) ], abdominal and back muscular weakness [Van Tulder, et al. (2002) ], physical loading to lumbar spine [Bahr, et al. (2004) ], arteriosclerosis of the abdominal and lumbosacral arteries [Kauppila, et al. (2004) ] and even psychological factors [Takeyachi, et al. (2003) ]. However, there is no consensus on many of these factors because of the complex interactions among factors. In regard to knee pain, aging, female, obesity and knee injuries are unanimously considered as aggravating factors for gonarthrosis in previous reports, in contrast to factors such as osteoporosis, race, smoking, knee-periarticular muscle strength and exercise [Fukuda and Nakamura (2002) ; Burger, et al. (1996) ; Cheng, et al. (2000) ]. It is diffi cult to assess LBP and knee pain because they are subjective sensations. In spite of this diffi culty, some studies reported that LBP [Shirakihara, et al. (2001); Fukuhara, et al. (2003) ] and knee pain [Morishita (1997) ] are associated with quality of life (QOL) and activities of daily living (ADL) of the elderly; therefore, we suspect these symptoms as important infl uential factors on the ADL and QOL of the elderly.
Furthermore, the torque and staying power of back muscles have also been reported to be reduced in patients with LBP [Roy, et al. (1989) ; Latimer, et al. (1999) ]. Muto, et al. (1997) described that knee-extensor muscle strength was signifi cantly weaker in a gonarthrosis group, and a prospective study showed that a group experiencing the onset of gonarthrosis tended to have weaker knee-extensor muscle strength at the baseline compared with a Low back pain (LBP) and knee pain are among the most common orthopedic complaints. The factors associated with these pains are various, and their interactions are complicated; therefore, no consensus regarding causes and aggravation factors has emerged. Because LBP and knee pain deteriorate the QOL and ADL for elderly people, we examined the relationships between the experiences of LBP and knee pain and the muscle volumes of the trunk and extremities of 156 people aged 60 years and older participating in an exercise program. We used logistic regression analyses adjusted for age and gender. The decrease of latissimus dorsi muscle thickness was signifi cantly associated with LBP (P (P ( =0.048), and the decrease of anterior femoral muscle volume was signifi cantly associated with knee pain (P (P ( = 0.025). The complication rate between LBP and knee pain was signifi cant ( P = 0.025). The complication rate between LBP and knee pain was signifi cant ( P P = 0.025). The complication rate between LBP and knee pain was signifi cant (Pnon-gonarthrosis group [Slemenda, et al. (1998) ]. These fi ndings suggest LBP and knee pain are associated with muscle strength and volume of the lower extremities and trunk; therefore, training for improvement of LBP and strengthening of the quadriceps femoris muscle are promoted. The purpose of this study is to clarify the relationships between the experiences of LBP and knee pain and muscle volume of the extremities and trunk by investigating elderly subjects aged 60 years and older.
Method

Subjects
The subjects consisted of 156 elderly over 60 years old who were publicly recruited at three municipalities in 2002 to participate in an exercise program with the purpose of improving and promoting living function. There were 63 males and 93 females ranging in age from 60 to 82 yrs with a mean age of 69.0 yrs. All participants received written information about the study procedures and provided written informed-consent before participation in this program.
This study was approved by the Human Subjects Institutional Review Board of the Institute of Health and Sport Sciences, University of Tsukuba (Notifi cation Number 29).
Questionnaire
A self-administered questionnaire concerning the experiences of LBP and knee pain was given to the participants to be completed. The questions were as follows: 1) Have you experienced LBP which continued more than one day during the last four weeks? 2) Have you experienced knee pain during the last four weeks?
Muscle thickness, normalized muscle volume, and muscle transectional area (muscle volumes = MVs)
Using a B-mode ultrasonic device (SSD-500, Aloka AG, Japan), we measured the muscle thickness of the abdominal rectus muscle at the right side of umbilicus and that at the inferior angle level of the right scapula, mainly the latissimus dorsi muscle, and the muscle thicknesses were used for analysis. Similarly, we measured the thicknesses of the anterior and posterior muscles of the humerus, the anterior of the forearm, the anterior and posterior of the femur and the anterior and posterior of the crus. We estimated the muscle volumes by applying the measured muscle thicknesses to multiple regression equations [Miyatani et al. (2000) ], then divided the volumes by the body weight, obtaining a normalized measure of muscle volume. The transectional areas of the bilateral psoas major muscles were measured by Magnetic Resonance axial image of the L4/5 intervertebral disc level and the mean of the left and right side areas for each subjects was used for analysis.
Statistical Analysis
We analyzed the relationships between LBP during the previous month and age, gender, and MVs, and between knee pain during the previous month and the same factors using t-tests and χ2-tests. Because age-and gender-related differences in MVs were suggested, MVs were adjusted by age and gender in logistic regression models, and odds ratios (ORs) and 95% confi dence intervals were calculated. In the present study, we categorized age into two groups, ≦ 69 yrs versus ≧ 70 yrs for analysis. Calculated ORs were values per unit increase of muscle thickness (mm), normalized muscle volume (cm 3 /kg) and muscle transectional area (cm 2 ). The relationship between LBP and knee pain during the previous month was analyzed using a χ2-test. The level of statistical signifi cance was set at P < 0.05 and all statistical analyses were carried out using the computer software JMP version 5.1 (SAS Institute Inc., Cary, NC, USA). (Table 1) Twenty four of the 156 subjects (15.4%) had LBP during the previous month. The mean age of the group with LBP was 69.3 yrs and that for the group without LBP was 69.8 yrs. The difference was not statistically signifi cant. Among our subjects there was no signifi cant difference between the number of males experiencing LBP (15.8%) and the number of females (15.1%). As determined by univariate http://www.soc.nii.ac.jp/jspe3/index.htm 424 analyses using t-tests, back muscle thickness was signifi cantly thinner in the group with LBP (P = 0.025) than the group without. Furthermore, in the logistic regression model adjusted for age and gender, only a decrease of back muscle thickness was signifi cantly associated with LBP during the previous month (OR = 0.88, P = 0.048).
Result
The relationship between LBP during the previous month and MVs
The relationship between knee pain during the previous month and MVs (Table 2)
Forty four of the 156 subjects (28.2%) experienced knee pain during the previous month. The mean age of the group with knee pain was 69.7 yrs while that of the group without knee pain was 69.8 yrs-no signifi cant difference in age was observed between the two groups. The proportion of females with knee Table 1 Logistic regression analysis for low back pain during the previous month by muscle volume OR: odds ratio; Cl: confi dence interval ORs per one unit change of muscle volume were calculated. † Each of the variables was adjusted by age and gender. *P < 0.05 *P < 0.05 *P Table 2 Logistic regression analysis for knee pain during the previous month by muscle volume OR: odds ratio; Cl: confi dence interval ORs per one unit change of muscle volume were calculated. † Each of the variables was adjusted by age and gender. *P < 0.05 *P < 0.05 *P http://www.soc.nii.ac.jp/jspe3/index.htm 425 pain was signifi cantly higher than that of males-34.4% in females, 19.1% in males (P = 0.034). By univariate analyses the group with knee pain had signifi cantly smaller anterior femur (P = 0.015), anterior humeral (P anterior humeral (P anterior humeral ( = 0.033) and anterior forearm (P = 0.033) and anterior forearm (P = 0.033) and anterior forearm ( = 0.005) normalized muscle volumes than the group without knee pain. Adjusting for age and gender in the logistic regression model as we did for LBP, a decrease of anterior femoral muscle volume per body weight (normalized muscle volume) was only signifi cantly associated with knee pain during the previous month (OR = 0.78, P = 0.025).
The complication rates of LBP and knee pain were signifi cantly high (P signifi cantly high (P signifi cantly high ( = 0.003) with 54.2% in the LBP group having of knee pain and 29.6% in the knee pain group having LBP.
Discussion
Because LBP and knee pain are symptoms which deteriorate ADL and QOL for the elderly, it is important to clarify the causes and associated factors. The deteriorations are also related to muscle volume and muscle strength. Thus, we focused on the relationships between LBP and MVs (muscle volumes) and between knee pain and MVs in the present investigation. Most previous reports on relationships between LBP or knee pain (gonarthrosis) and muscle strength or muscle volume dealt with a single muscle group, such as back muscles and the quadriceps femoris muscle. However, age-and gender-related differences are in reality observed in muscle volume and muscle strength, and individual muscle activities of extensors and fl exors are balanced as antagonistic muscles; therefore, we adjusted for age and gender by multivariate analysis and examined the relationships between LBP and MVs of the extremities and trunk and between knee pain and MVs of extremities and trunk. As a result, the decrease of back muscle thickness which mainly refl ects the thickness of the latissimus dorsi muscle, was signifi cantly associated with LBP, and the decrease of anterior femoral muscle volume was signifi cantly associated with knee pain. These results suggest that increases of muscle volume may ease pain, and that exercises to strengthen abdominal and back muscles, which are currently conducted on patients with LBP, and training to strengthen the quadriceps femoris muscle for gonarthrosis patients may be effective. However, we could not identify the cause and effect because our study was a cross-sectional study; therefore, our results also indicate that these pains may prevent the participants from exercising enough and obtaining the health effects of training. Accordingly, in planning and executing exercise programs it may be useful to prescribe exercises which strengthen effective muscles to improve LBP and knee pain and permit continuous training without increasing pain. In future research, we need to clarify the relationships between changes of symptoms and muscle volumes through prospective longitudinal surveys.
When the subjects had LBP or knee pain, they signifi cantly showed complication of the other symptom. From this fi nding, we think that it is important not to instruct only local training for the pain but to prescribe systemically balanced training.
Conclusion
In the subjects aged 60 years and older, the decrease of back muscle thickness was signifi cantly associated with LBP and the decrease of anterior f e m o r a l m u s c l e v o l u m e w a s s i g n i fi c a n t l y associated with knee pain. Our study suggests that strengthening back muscles and the quadriceps femoris muscle may be effective for LBP and knee pain.
